An 83-year-old Japanese man was admitted with dysarthria and right hemiparesis. He had had a large intracranial aneurysm on the left internal carotid artery 5 years before admission and had been followed up under conservative treatment. On admission, diffusion-weighted imaging revealed a hyperintense signal on the left anterior choroidal artery territory. Timeof-flight magnetic resonance angiography demonstrated poor visibility of the middle and anterior cerebral arteries and the inferior giant aneurysm, suggesting distal emboli from aneurysm thrombosis or a reduction of blood outflow due to aneurysm thrombosis. Arterial spin labeling (ASL) signal increased in the giant aneurysm, suggesting blood stagnation within the aneurysmal sac, and decreased in the left hemisphere. We diagnosed cerebral infarction due to aneurysm thrombosis, and started antithrombotic therapy. On day 2, he suddenly died of subarachnoid hemorrhage due to rupturing of the giant aneurysm. When thrombosis occurs in a giant aneurysm, increasing ASL signal within the aneurysm and decreasing ASL signal with poor visibility on magnetic resonance angiography in the same arterial territory may indicate the danger of impending rupture of the giant aneurysm.
Introduction
Giant intracranial aneurysms, defined as having a diameter >25 mm, represent approximately 5% of intracranial aneurysms [1] . The natural history of giant cerebral aneurysms is classified into thrombosis, growth, and rupture [1] . Although aneurysm thrombosis is a common phenomenon in giant intracranial aneurysms [2] , cerebral infarction due to aneurysm thrombosis in giant intracranial aneurysms is a rare manifestation [1] . Patients with ischemic stroke distal to an unruptured intracranial aneurysm experienced subarachnoid hemorrhage (SAH) soon after the ischemic stroke [3] . Therefore, it is important to detect the signs of impending rupture of SAH in giant intracranial aneurysms.
Arterial spin labeling (ASL) is a noninvasive magnetic resonance imaging (MRI) technique. ASL can rapidly assess cerebral blood flow using magnetically labeled water in blood as an endogenous tracer. ASL is useful for the evaluation of penumbra zones, localization of the arterial thrombus, post-therapeutic hyperperfusion, and the diagnosis of stroke mimics [4] . However, whether ASL is a useful technique for evaluating the impending rupture of giant intracranial aneurysms is unknown.
We herein describe ASL findings in a patient with a giant intracranial aneurysm leading to SAH following cerebral infarction.
Case Report
An 83-year-old Japanese man was admitted with dysarthria and right hemiparesis. At onset, he experienced an aphasic episode that improved in 2 h. Five years previously, he had had a large intracranial aneurysm on the left internal carotid artery (ICA) ( Fig. 1a) . A neurosurgeon decided to treat this conservatively because surgical and/or endovascular intervention is a high risk. His medical history included hypertension, Alzheimer's disease, and adverse cutaneous reactions for contrast media.
On admission (4 h after the onset), his vital signs were: blood pressure, 135/82 mm Hg; heart rate, 70 beats/min; body temperature, 36.6°C; pulse oximetry reading (SpO2), 97% on room air; respiratory rate, 20 breaths/min. His Glasgow Coma Scale score was 14 (E4V4M6). A neurological examination revealed right hemiparesis and dysarthria. His National Institutes of Health Stroke Scale score was 5 points, laboratory evaluations were unremarkable, and his electrocardiogram showed sinus rhythm. Diffusion-weighted imaging (DWI) revealed a hyperintense signal on the left anterior choroidal artery territory ( Fig. 1b ). Time-offlight magnetic resonance angiography (MRA) demonstrated poor visibility of the middle and anterior cerebral arteries and the inferior part of the giant aneurysm, suggesting aneurysm thrombosis ( Fig. 1c-e ). ASL signal increased in the giant aneurysm and decreased in the left hemisphere ( Fig. 2a, b ).
Brain MRI was obtained using a 3.0-T MR scanner (Discovery MR750w; GE Healthcare) at admission. ASL (pulsed continuous ASL) was prepared using a three-dimensional spiral fast spin-echo sequence. The following ASL protocol was used: repeat time, 4,800 ms; echo time, 10.7 ms; slice thickness, 4.0 mm; number of excitations, 3; number of slices, 36; arms, 6; points, 512; field of view, 24 × 24 cm 2 ; effective resolution, 4.44 mm; post-labeling delay (PLD), 2,025 ms; acquisition time, 3 min 34 s.
We diagnosed cerebral infarction due to aneurysm thrombosis, and started argatroban and edaravone. On day 2 after admission, he suddenly developed respiratory arrest and consciousness disturbance (3/15 score on Glasgow Coma Scale) and died of SAH due to the ruptured giant aneurysm. This case suggests that when thrombosis occurs in a giant aneurysm, increasing ASL signal within the aneurysm and decreasing ASL signal with poor visibility of MRA in the same arterial territory may indicate the danger of impending rupture of the giant aneurysm. To the best of our knowledge, this case is the first ASL finding of giant intracranial aneurysm resulting in SAH.
The mechanism of cerebral infarction due to unruptured aneurysms may be as follows: distal emboli, extension of thrombosis, and compression [1] . In this case, thrombosis was formed in the inferior part of the aneurysm, resulting in an infarction in the anterior choroidal artery territory owing to extension of the thrombosis. Although DWI did not demonstrate the shower embolism, poor visibility and decreasing ASL signal in the middle and anterior cerebral arteries could suggest distal emboli from aneurysm thrombosis or reduction of blood outflow due to aneurysm thrombosis, as indicated by the patient's aphasic episode at the onset.
The ASL PLD should be optimal because incorrect PLD settings can misrepresent cerebral blood flow [4] . In adults aged >70 years old or patients with a suspected neurological condition, it is recommended that PLD be set to 2,000 ms [5] . Another solution for misdiagnosis by ASL is that other sequences, such as DWI or MRA, may be useful in confirming the correct diagnosis [4] . Because this patient's age was 83 years, and his neurological signs suggested the possibility of stroke, ASL was performed with a PLD of 2,025 ms, according to the above recommendation [5] . As a result, increasing ASL signal and decreasing ASL signal was detected in the giant intracranial aneurysm on the left ICA and left hemisphere perfused by the left ICA, respectively. MRA also showed the poor visibility of the middle and anterior cerebral arteries in the same arterial territory. ASL shows a bright vessel appearance by the accumulation of protons in labelled arterial blood upstream from the arterial occlusion [4] . The bright vessel sign can also reveal certain distal arterial occlusions not initially detected on the MRA [4] . In this case, ASL and MRA showed the bright vessel sign in the giant intracranial aneurysm, reflecting blood stagnation within the aneurysmal sac. We believe that these changes affected the blood pressure load on the aneurysm and caused SAH.
Conclusion
When thrombosis occurs in a giant aneurysm, the combination of ASL and MRA may be useful for detecting the impending rupture of a giant aneurysm. 
